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Anomauyia Hasedeno cniscmagnenus KoIOpumMempudHux xapakmepucmuk cucmem yugposozo xino DCDM, se-
aukozo ekpary ACES ma menebauennsn naosucoxoi uimxkocmi UHDTV. [Ipedcmasneno oyinky obnacmi nepedasanux
Kobopis y Konipnomy npocmopi XYZ, a maxoac y pisnokonmpacmuomy npocmopi CAM02-UCS 3 ypaxysaunam eapia-
yii pigHis ackpasocmi demareu 300pPaNCeHHs: MA YMO8 CHOCIMEPENHCEHHS 300PANCEHHSL.

Abstract The comparison of the colorimetric characteristics of a digital cinema DCDM, LSDI systems ACES and
UHDTYV systems is presented. The estimation of the transmitted color gamut in the standard space XYZ, as well as in
uniform color space CAM02-UCS with consideration of variation of image detail brightness levels and of viewing con-

ditions
BCTYII

TexHiUHUI Tporpec MpU3BIB 10 TOTO, IO CTAIO
MOJKJIMBO TPAKTUYHO peai3yBaTd HOBUH PiBEHb Bi-
JIe03aCTOCYBaHb, a CaMe, CUCTEM BUPOOHHUIITBA 1 BiJI-
TBOPEHHS CIIEH 3 YHUCIIOM EJIEMEHTIB 300pakeHHS,
omm3bpkuM 10 2000x4000 (4k) Ta 40008000 (8K),
30Kkpema, cuctemu Idposoro kino DCDM [1-3],
cucremu Benmkoro ekpady (LSDI) ACES [4] (sxi
MO’KHA BUKOPHCTOBYBATH JIJISl PI3HUX 3aCTOCYBaHb, B
TOMY YHCTi 1 711 IUPPOBOTO KiHO), & TAKOK CHCTE-
MU TennebaueHHs Haasucokoi gitkocti UHDTV [5].

Bci i cuctemu po3paxoBaHO Ha MOAANBIIE ITiJI-
BUIIIEHHS SIKOCTI 300payKeHb CIICH, 10 1X MepeaalTh
Ta BiATBOPIOIOTH. Cepen IMX XapaKTePUCTHK KOJO-
PUMETPUYHI XapaKTEPUCTUKH BIHOCSTHCS JIO YHCIIA
HaNBa)KJIMBIIIKX, OCKIJIGKYM BOHA BH3HAYAIOTh SIK 00-
JIaCTi KOJIOPIB, SKi 37AaTHI MEpelaBaTH CHCTEMH, TaK
1 MOXJIMBICTh TiepenaBaHHS i BiATBOpPEHHS OLIBII
HIMPOKOT MHOXHMHHU KOJIBOPIB, a OLIBIINX sICKpaBic-
HUX Ta KOJIIPHUX KOHTPACTIB MOPIBHSHO 3 TPaJIUIIiii-
HAMH CUCTEMAaMHU.

VY naniii poOOTi MyOTiKYyFOTHCS BIJIOBIIHI OIliH-
KH, TIPEJICTaBJICHI B PIBHOKOHTPACTHOMY KOIIIPHOMY
MPOCTOPI, 10 JO3BOJISIE CYJAUTH PO XapaKTEPUCTH-
KH KOJIbOPOTIEPEIaBaHHs 3 YPaxyBaHHSM BIACTHBOC-
Tell 30poBOi cHcTeMH criocTepirada BineoiHdopma-
ii.

INTRODUCTION

Technological progress has led to possibility of
practical implementation of new level of video appli-
cations, namely, the systems of production and re-
production of scenes with a number of pixels close to
2000x4000 (4k) and 4000x8000 (8k), such as digital
cinema system (DCDM) [1-3], LSDI system
(ACES) [4] (which can be used for different applica-
tions as well as digital cinema), and ultra high defini-
tion television system (UHDTYV) [5].

All these systems are designed to further im-
provement of transmitted and reproduced scenes im-
age quality. Among these characteristics the colori-
metric characteristics among to the number of most
important ones, since they define colour gamut trans-
latable by video applications and possibility for
translation and reproduction more wide set of trans-
mitted colours, and more luminance and chromi-
nance contrasts comparatively with traditional sys-
tems.

In present work there are published correspondent
evaluations, presented in uniform colour space. This
allows to judge on colour rendering characteristics
with consideration of possibilities of viewer of video
scenes.
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3AT'AJIBHA XAPAKTEPUCTUKA CUC-
TEM HU®POBOI'O KIHO I CUCTEM TEJIE-
BAYEHHSA HAIBUCOKOI YITKOCTI

Cepen cucreM 1mppoBoro kino (renebaucHHS
DC) MoyxHa BUIUTUTH JiBa PiBHSI CUCTEM, CTaHIaAPTH-
30BaHMX Yy CBITI:

— Cucremu DCDM, xapakTepuCTUKH SKHX OYIIO
Bu3HaveHo Bepcieto 1.0 cnenudikanii DCI [1],
Ha 3MiHy sKiit Oyno npuitHsaTo Bepciro DCI 1.2
[2];

— cucremu DCDM, xapakTepuCTHKU SKHX BH-
3HayeHo cranaaprom SMPTE 2048-1.

VY cneyupirxayii DCI [1] nepenbaueHo BUKOpHC-
TaHHA B SIKOCTI OCHOBHHUX KOJBOPIB CHCTEMH LU(PPO-
BOT'O KiHO OCHOBHHUX KOJIKOpIiB X,Y,Z KOJOPUMETPH-
gyroi cucremu MKO-31. Ha Buxoxi cucremn 3HOMKH
OJIEPXKYIOTh CHTHAIH OCHOBHUX KOJhOpiB X,Y,Z, ki
Oe3nmocepeTHbO XapaKTepU3yIOTh PiBHI aOCONMFOTHHUX
KOJIpHUX KOOpAWHAT y il cuctemi. CurHam Y 6e3-
MOCEepPETHBO Hece iHPOpMAIIifo TIPO SCKPaBICTh JAeTa-
neil koJdipHOi ciieHH, iH(OpMAIlil0 TPO KOIIPHICTH
AKX HECyThb CUTHaNmu X, Z. Y wiil cuctemi o0JacTh
KOJIBOPIB, SIKy MOXKE OyTH TMepeaaHo, BiJIIOBIIAE
BCIM TOYKaM y CEpeAMHI AiarpaMH KOJipHOCTI IS
BCiX piBHIB sickpaBocTi. TakuM 4YMHOM, HEMae oOMe-
JKEHb IIOJI0 IMepelaBaHHs Oylb SKUX KOJbOPIB, SIKI
ICHYIOTb Y IPUPO/Ii.

OO6macTh KONBOPIB, SIKI MOXe OyTH OJIEp)KaHO B
pe3ynbTaTi BIIOUTTS CBITNA BiJl OBEPXHI MPEIMETIB
(HE caMOCBITHHMX MpEIMETIB) BU3HAYEHO THUM, IO
YUM O1JIbII HACHYEHHUM € KOJIpP, TUM OiIbII BY3bKOIO
€ CIIEKTpaJIbHA CMYyTa BIJOMTOrO CBiTJa 1 TOMY MEH-
e MOro sCKpamicTh. BUXOMUTH, 1110 MakCUMallbHY
SCKpaBiCTh MOXKeE OYTH JIOCATHYTO TiIbKH Ha Oijomy
kosbopi. [IpoTe mpu 1bOMY MOXKIIMBO TaKOoX Iepe-
JlaBaHHS KOJIbOPIB CaMOCBITHUX TMPEIMETIB, SICKpa-
BICTh SIKMX MOKE TMEPEBHIIYBATH SCKPABICTh 01JIOTO
KOJIbOPY, TAaKUM YHHOM MOXe OyTH IOCSTHYTO HO-
BUI acleKT peaJbHOCTI IepelaBaHHs HATypHUX
CIIeH, 1[0 € MEepeBarol0 OO BapiaHTa MHU(POBOTO
KiHO. MOKHa BBa)KaTH, 110 MOKJIMBICTH 3MOMKH Ta
BiJITBOPEHHS BCiX KOJBOPIB HAJAa€ HOBY MOXKIIUBICTh
BUTRHOTO BHOOpPY 001acTi IepejaBaHuX KOJILOPIB.

binbmn mi3HS Bepcisd cTaHAapTy HAa CUCTEMY HH]-
POBOrO KiHO BU3HAUYa€ 00JIACTH KOJIBOPIB, SKa OXOTI-
JIIO€ BCIO JliarpaMmy KOJIPHOCTI i TaKUM YHHOM 3a-
Oe3nedye MOXKIMBICTH BITBHOTO BHOOpY O0JIACTi Bi-
JTBOPIOBAHUX KOJBOPIB JIJIsl CHCTEMH BiJITBOPEHHS
(FS-Gamut), ame st MOXKJIHMBICTH € IO OOMEKe-
HOIO BiIHOCHO mepioi Bepcii nudposoro xiHo. Cur-
HaJlM OCHOBHHUX KOJIBOPIB y IiH CHUCTEMi BXXE HE €
KomipHi koopauHaTt cucremu X, Y, Z MKO-31,i To-
My Mae Micie oOMeKeHHs 00JacTi nepeJaBaHux Ko-
JHOPIB 31 301IBLICHHSM SICKPAaBOCTI.

VYV cranmapri SMPTE 2048-1 [3] Bu3HaueHo
dopmatu 4K ta 8K 300pakeHb, B MepILy Yepry s
30MpaHHS 1 CTBOPECHHS BiJICOKOHTEHTY HU(POBOTO

GENERAL DESCRIPTION OF DIGITAL
CINEMA SYSTEMS AND UHDTV SYSTEMS

Among digital cinema (DC) systems there are two
levels of systems standardized in the world:

— DCDM systems, characteristics of which were
specified by version 1.0 of DCI specification
[1], which was replaced by DCI specification
version 1.2 [2];

— DCDM systems, characteristics of which are
specified in the SMPTE 2048-1.

In DCI specification [1] the use of CIE-31 tristimu-
lus values X,Y,Z as primary colour source digital
cinema signals is specified. At the output of the sce-
ne capturing system the colour capturing signals
X,Y,Z that directly characterize tristimulus values are
provided. The signal Y directly carries information
on colour scene details luminance, and the infor-
mation on chromaticity is carried by X, Z signals. In
this system transmitted colour gamut includes all the
colour points inside the chromaticity diagram for all
luminance levels. So there are no limitations for
transmission of any real colours.

Colour gamut that can be obtained by reflection of
light from the surfaces of objects (not self-luminous
objects) is defined so that the more saturated is color
the more narrow is spectral band of reflected light
and therefore lower its brightness. It appears that
maximum brightness can be achieved only on the
white colour. But at the same time the system may
also transfer color self-luminous objects whose
brightness can exceed the brightness of white, thus a
new dimension of reality transmission of natural
scenes can be achieved, which is an advantage of this
digital version of DC systems. It is believed that the
ability to capture and playback all colors provides a
new opportunity for free scale of reproducible colour
gamut.

A more recent version of the standard for digital
cinema system specifies the color gamut that covers
the entire chromaticity diagram and thus provides the
possibility of free choice of reproducible color gamut
for reproduction system (FS-Gamut) but this feature
is somewhat limited relative to the first version of
digital cinema. Source colour primary signals used in
this system are not the CIE-31 tristimulus values
X.Y,Z and therefore there is a limit field transmitted
color with increasing luminance.

SMPTE ST.2048-1 [3] defines 4k and 8k image
formats primarily for D-Cinema content acquisition
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kiHo. Lli dopmaru 300paskeHHA TakoX MoOXe OyTH
BUKOpUCTaHO ansi 30upaHHs Ta  CTBOPEHHS
BHCOKOSIKICHOTO KOHTEHTY [UIsl 1HIIAX IU(GPOBUX
BiJI€03aCTOCYBaHb.

Ie#t craHmapT BCTaHOBIIOE (OpPMATH, CYMICHI 3
¢dopmatamu TEBY, o Bignosizarots ITU-RBT.709,
i ¢Qopmatn, moO iX BH3HAYEHO CHCTEMOIO
KOOPJMHATOCHOBHUX KOJBOPIB Ta KOOPIAMHATAMU
omopHOro  Oioro I PO3MHMPEHOi  obmacTi
nepenaBanux konpopiB (FS-Gamut), mo i BiIbHO
BU3HAYAIOTh JIOTAPU(DMIYHOIO  XapaKTEPHUCTUKOIO
nepeaaBaHHs CUTHATIB OCHOBHHX Kob0piB (FS-Log)
1 makerom gaHux VANC (momoMixHIN Ko, SIKUH
nepealoTh B IHTEpBaJi BEPTUKAIBLHOTO TaciHHA),
KA MICTUTh 3HAYCHHS ITapaMeTpiB, BHU3HAUYCHUX
KOpUCTYBaueéM 1IIOJO KOJIpHOrO TpocTopy i
Jorapu@MivyHOT XapaKTePUCTUKH.

KoopnuHatu KONipHOCTI OCHOBHHX KOJBOPIB Ta
OMOpHOTO Oi710TO 32 3aMOBYCHHSIM BHU3HAUCHO Y
CTaHOapTi 3rigHo 3 Tabmuuero 1 s cuctem 3
obmacTio mepegaBaHux KoubopiB FS-Gamut, sxy
MOKHA 33]1aBaTH JOBUIBHO.

and creation. These image formats may also be used
for acquisition and creation of high quality content
for other D-Cinema applications.

This standard specifies formats compatible with
ITU-R BT.709 HDTV formats and formats defined
with tristimulus values and reference white of Free
Scale-Gamut (FS-Gamut), colour primary signals
transmision Free Scale-Log(FS-Log) curve and
VANC (Vertical Ancillary Code) packet which
conveys the parameter values of user-defined color
space and Log curve.

Default chromaticity coordinates of the primaries
and reference white for FS-Gamut systems are
defined in the standard in compliance with Table 1.

Tabmurs 1 — CrangapTH30BaHi KOOPAMHATH KOIIPHOCTI
Table 1 — Specified chromaticity coordinates

OCHOBHI KOJBOPH Ta Koopaunara MKO-31
Cucrema N
OTIOPHUIA O1THiA
X y
R 0,70800 0,29300
G 0,17000 0,79700
UHDTV B 0,13100 0,04600
W 0,31272 0,32903
R(Rgs) 0,73470 0,26530
DCDM G (G.) 0,14000 0,86000
(FS-Gamut) B (B,) 0,10000 —0,02985
W 0,31272 0,32903
R 0,73470 0,26530
ACES G 0,00000 1,00000
B 0,00010 —0,07700
w 0,32168 0,33767
[lo KoNpHMX KOOpAMHATAX OCHOBHHMX KOJBOPIB From default specified tristimulus values
RFS.GFS B, mo X BU3HAYEHO 3a 3aMOBYECHHSM, a00 ?a R:Ge B oOr user defined R, G, B
Iéonlrglmvgd KOOPAMHATAMH — OCHOBHUX — KOIBOPIB | yristimylus  values, three nonlinear  primary
. " o 1o X BHU3HA4YCHO KOpUCTYBA4CM,
e .| components Ri,G/sB/g; or R'G'B’ shall be
BU3HAYarOTh PI1BHI HEIMHIMHUX KOMIIOHCHTHHX CUTHAJIIB
OCHOBHHX KONBOpiB R GL B, abo R'G'B'y calculated according to the FS-Log curve defined
BUIITOBLTHOCTI 3 JlorapudMivHOFO Tikanoro FS-Log, o i with equation in Table 2 - _and it nef:essa.ry — the
BUTBHO  3ajaloTh,  BusHauenoro  dhopmynamu, | UPPEr and lower three coordinates defined in Table

TPEZICTABIICHUMH B TalJ1. 2, Jie HENHIIHO TiepeTBOpeHi
KOJipHI KoopauHati L' 3MIHIOIOTBCS B MeEXax
0<L'"<1, e L e niniiini xonipHi koopauHati L,

linear ?

110 JIOPIBHIOKOTH LFS " L T L=R,G,B, noMHOXeHI

2, where nonlinear primary components L' shall be
0<L"<1, where L shall be a linear tristimulus
value L which equals L. or L, and

L =R,G, B, multiplied by a ke, exposition factor.

linear
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Ha KOSMII[IEHT EKCITO3MITii kexp .

Tabnuus 2 — Buznauenns snorapidmivnoi mkanu FS-Log

Table 2 — Definition of FS-Log logarithmic scale

Exposure Range

Definition

L <L<Lg,

(Lo Loy (Lear Legy )y (Leas Ley)

LBlSLSLCl

L'=e-Log, BL+0 +&

L,<L<Ly

(LB3’ Lés))i (LBZ’ L|,32))1 (LBl’ Lél))

Koopaunaru xomipHOCTI X, Y OCHOBHHX KOJBHOPIiB

Rer Guser B

user “user —user > oinoro,

KOOpAWHATH OIIOPHOTO

3HaueHHs mapametpis o, [, J, €, kexp

LBl’ L|,311 Lszi Léz
ng, L|’33Ta BUIIE  Liax, LCl"‘él’ L<:21Lé21 Lc3’|-é3'

nepenatots B VANC makeri.

Ta MapameTpH,

[0 3HAXOAATHCA HIDKYE Lpyin,

TakuMm ynHOM, TIependadeHo BinbHUN BHOIp Xapa-
KTEPUCTHKH NEPETBOPEHHS CBITJIO-CUTHAJ, SKY BH-
3HAUalOTh MapaMeTpaMy, L0 MepelaroTh CYMICHO 3
CUTHAJIOM KOHTEHTY, Ta X MOKe OyTH BUKOPHUCTOBY-
BaHO JUISl 3BOPOTHOTO IEPETBOPEHHS. BukopucTanus
norapudmiynoi cucremu (FS-LOQ) m03BoJIsi€ BUTbHO
pelaKkiiiiHO MepeTBOPIOBATH KOHTPACT MepeJaBaHuX
CIIEH Ha eTarri 3HOMKH Ta y CHUCTeMi BiATBOPEHHS. 3
HaBEJCHUX DIBHSAHb BUHO, IO CHCTEMY pO3paxoBa-
HO Ha Jiama3oH SICKPaBOCTi 300paKeHHsI, SIKHH BH-

The X, Y coordinates  of

R cer Cuser B

user user —user

chromaticity

primaries, reference  white

coordinates, parameter values of «, 3,0, ¢, kexp

and upper and lower coordinates of L., L{

LBZ’ LI'32’ LBS’ LI'33 and LCl’ L\’fil' LCZ’ LéZ’ LC3’ L\’f)3
are transmitted in VANC packet.

Thus provided free choice of conversion charac-
teristic light-signal is determined by the parameters
which transmit a signal compatible with content
they can be used to play back in the devices. Using a
logarithmic system (FS-Log) allows you to freely
edit scenes Contra transmitted by shooting and
playback system. The above equation shows the sys-
tem is designed for a range of brightness that deter-
mines the brightness L on the black and L. 0n

3HAYalOTh Yepe3 3HA4YeHHsS SCKPaBOCTI L., Ha| the white.
YopHOMy Ta L Ha Oliomy
Ko  OOMEXKUTHCA — PO3IIISAAHHAM  JTHIHHOT If to limit linear conversion characteristic light-
XapaKTepUCTUKK JorapudmivHoro mepersopenns | signal, it corresponds inverse characteristic:
CBITJIO-CHTHA&JI, TO 1  BIAMOBiZa€  3BOPOTHS
XapaKTepI/ICTI/IKa:
1 L’*E
L= ElO “ -9,

TakuM 9MHOM, CUTHAJ 300pa)KeHHsI, IIepeiaBaHui
y cumcreMax mudpoBOro KiHO, MoOXe OyTH
niepeTBopeHo y curaanu RGB-xommoHeHTiB 1 gami B
CUTHAJIM CUCTEMH IU(DPOBOTo TeeOaueHHs.

Y cucremi DCDM mnepenbaueno 12-pospsiine
MPEJICTABJICHHS CUTHAJIB, sIKi MEpeaalTh CUCTEMOIO
3 16-po3psAHUM KOJIyBaHHSIM 3 IUIABAIOUOI0 TOUKOIO.

V¥ Bepcii 1.2 cnenudikarii DCI [2], mo oxorutoe
BCi acmekTy moOyIOBH CHUCTEM NHU(POBOTO KiHO,
BHU3HAYCHO, [0 CUCTEMY MOXe OyTH pO3paxoBaHO Ha
peamizarmiro crangaprie ICO/IEC, SMPTE, ANSI Ta
IHIINX CBITOBUX CTAaHNIAPTIB, JIO YHCIA SIKUX
CTOCYIOThCS JIBa PO3IIISIHYTI BHIIE CTAHIAPTH.

V¥ cranpapti SMPTEST.2065-2 [4] npeacraBieHO
“Axasiemiuny  cnenu@ikalifo M0  KOZYBaHHIO

Thus the image signal transmitted in digital
cinema systemcan be converted to RGB signals and
component signals of given digital TV system.

DCDM system sprovides 12 bit representation of
signals transmitted in system with 16 bit floating
point encoding.

In version 1.2 of DCI specification [5], covering
all aspects of construction of digital cinema
systemis, it was determined that the systems should
be designed to implement standards of ICO/IEC,
SMPTE, ANSI and others, which include two
described standards.

SMPTE ST.2065-2 [4] specifies the Academy
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Konipaux 306paxkens — Academy Color Encoding

Specification” (ACES), B skiii  BH3HAYCHO
XapaKTEePUCTUKH udposoro KOJ{yBaHHS
KOJILOPOBOTO  300paKeHHS, MNPUAHATHI SK  JUIS

cthororpadoBaHUX 300paKeHb, TaK 1 IS 300paKeHb,
CTBOpeHuX Komm 'tortepoM. lle 3arampamii dopmar
KOAYBaHHS KOJIPHHUX 300pa)keHb I aKaJeMidHOi
cucteMn OOMiHY 300pakKeHHSMH. Y TIOTOIl JaHWX
300pakeHHs, CLEHH, 3HATOI JUIS TeaTpajbHOro
npencrasienns, cucrema ACES xonye nani
300pakeHHA y QopMi, TpUAATHIH UIT TBOPYOTO
00pOoOITeHHSI.

Tun KoJipHOrO MPOCTOPY MOBHHEH BiAMOBiAaTH
KOJIODUMETPHUYHOMY aquTHBHOMY Tipoctopy RGB.
Tun xomipHoro mnpoctopy ACES Takox MoxHa
po3riIgaTh  SIK THUI TPOCTOPY, 3aJEKHOTO Bif
BXIZJHOTO TIPUCTPOIO, 1 SK TaKWif, IO Mae OyTH
OB’ I3aHUMIA 3 MIPOCTPOPOM €TAJIOHHOTO
sHimMasbpHOTO npuctporo (RICD).

Koopamaat KOMpHOCTI OCHOBHHX KOJBHOPIB
RGB eranoHHOro 3HIManbHOTO MPHUCTPOIO MOBHHHI
BiamoBigaT Taoi. 1.

JomycTumi 3Ha4eHHsI KOJIIPHUX KOMITOHEHT MTOBHHHI
Oyt B miamasoni [ —65504,0; 65504,0]. ITloBHwuii
Jliarna3oH JIOMYCTUMHX 3HAYCHh KOMITOHEHT KOITbOPY HE
MOBUHEH OyTH (DIKCOBAaHMM 3a BUHSATKOM HEOOXIiTHOCTI
OTpHMaHHS O2)KAHOTO XYI0KHBOTO 3aIyMy.

ACES wmacmraOyerbes Tak, mo0 imeanbHUN
BiIOWBaY PO3CIFOBaB MEHBIITY YaCTKY JKeperia CBiTIIa
3HaueHHs ACES Bubuparots piBaum 1,0. Cuen, mo
BKJIIOYAIOTH 00'€KTH 3 B1AOIMCKAMH 3HAYEHL OIIbIIE,
HIX 3 iJ]caJIbHUM BUIIPOMIHIOBAYEM, 3 IOTO CIIIJIYE,
mo 3HaueHHs ACES 1,0 3HayHo BHIIE HDK
OYiKY€ThCHI.

KOJIOPUMETPUYHA METPHUKA, IO il
BUKOPUCTAHO

Hwxue HaBezieHO mpoeKilii 00acTi KOJIPHOCTEH,
nepeaBaHuX PO3rIIAAyBAaHHUMHU CHCTEMAaMH, MPECTa-
BJICHI Ha IJIOUIMHI KOOPIUHAT KOJIBOPOBOCTI X, Y CHUC-
temrt MKO-31 i Ha mJIOMIMHI KOOPJMHAT KOJIPHOCTI
a;,,b), PIBHOKOHTPACTHOr0 KOIIPHOIO MPOCTOPY
J'ay by,
JItoo Ta iH. [6] TpaHChOpMAaIlii KOJIPHOTO MPOCTOPY
J,ay b, cucremu CIECAMO2 [7], mo € HaitOinbII

JIOCKOHAJIOK MOJICIUTIO KOJILOPOCTIPUHHATTS B AaHHH
yac [8]. Tyt J,a, =M -cosh, J,b, =M -sinh — ko-
OpJIMHATH CBITJIOTH 1 KomipHOCTi; M — piBeHb Bij-
9yTTS KOJIIpHOCTI; h — KyTOBa KOOpAMHATa — TOKa3-
HUK KOJIipHOTO TOHY. KpuBi OOYIOBaHO /ISt IEBHUX

OTPUMAHOI'O Yy BHIVISAI 3alIPOIIOHOBAHOI

piBHIB BigHOCHOT sickpaBocTi Y € 0,1 mns piBHIB ana-
nramii L, =0,2-L,,, e LW — MakcHMaJlbHa fICKpa-
BiCTB Ha GimoMy B K1/M’.

OBJIACTb KOJIIPHOCTEM, 1O IX

Color Encoding Specification (ACES) which defines
a digital color image encoding appropriate for both
photographed and computer-generated images. It is
the common color encoding for the Academy Image
Interchange Framework. In the flow of image data
from scene capture to theatrical presentation, ACES
data encode imagery in a form suitable for creative
manipulation.

The color space type shall be colorimetric: addi-
tive RGB. The ACES color space type can also be
considered to be of the type input-device-dependent
and as such has an associated reference image cap-
ture device (RICD).

The RGB primaries chromaticity values shall be
those found in Table 1.

The valid color component value range shall be
[~ 65504.0, +65504.0]. The full range of valid color
component values should not be clamped except as
needed to produce a desired artistic intent.

ACES is scaled such that a perfect reflecting diffuser
under a particular illuminant produce ACES values of
1.0. Many scenes include objects with radiance values
greater than that of a perfect reflecting diffuser hence
ACES values well above 1.0 are expected.

COLORIMETRIC METRIC USED

Below the projections of the Area of chromatici-
ties, which can be transmitted by systems under con-
sideration, are presented on the CIE-31 tristimulus
values plane of and on the plane the chromaticity
coordinates a,,,b;, of CAMO02-UCS color space

J',ay,,b,, obtained with use of proposed by Luo et
al. [6] transformation of color space J,a,,,b,, of

CIECAMO?2 [7], which is the most perfect colour
appearance model at present time [8]. Here J -

lightness; J,a,, =M -cosh, J,b, =M -sinh -
chroma Cartesian coordinates, M — colorfulness, h
— hue angle. The curves were constructed for rela-

tive luminance values, Y e(Tl, for adaptation level
L,=0,2L,, where | — the maximum brightness
of reference white in cd/m>.

COLOUR GAMUT, TRANSMITTED BY
DCDM SYSTEM
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NEPEJA€ CUCTEMA DCDM

Ha puc. 1 HaBeneHO TPUKYTHUK OCHOBHUX KOJBO-
piB cuctemu DCDM vy 3icTaBieHHi 3 TPUKYTHUKOM
ocHOBHUX KonbopiB cuctemu UHDTV. OcHoBHI Ko-
nsopu B i G tpukyrHuka cucremu DCDM o6pano 3a
MeKaMH JiarpaMH KOJIpHOCTI, a konip R BuOpaHo
TaK, 10 BiH BiIOOpakaeThCsl CIIBIAJA0YUM 3 Tpa-
HUYHOIO TOYKOI0O MOHOXPOMATHYHOTO YEPBOHOTO KO-
meopy. [lnoma TpukyrHmka cucremu DCDM mepe-
BHIIy€ 0Ly TpukyTHUKa cucreMu UHDTV.

Ha puc. 2 mpencrasieHo mpoekuii o0siacTi nepe-
JaBaHUX KomipHocTed y cucremi DCDM Ha miomu-
Hy koopauHat cucremu MKO-31, 3 sik0i BUIHO, IO
IIpY BIAHOCHHUX SICKPABOCTSIX A€TaJlell CLEHM, MEH-
mmx 0,25, y cucremi DCDM nepenaerbcs Oinblna
YaCTHHA TUIOLI JliarpaMu KOJTipHOCTI.

Cnig maTh Ha yBasi, IO OI[IHKK B CHUCTEMI
MKO-31 € yMOBHUMHU, OCKITbKHA BOHA HE € PiBHOKO-
HTPACTHOIO.

Ha puc. 3-7 npencrasneHo mpoekmii o6macTi me-
penaBaHux KoibopiB y cuctemMi DCDM Ha mmomuHy
KOOpPZMHAT KOIipHOCTi 4&,,,D;, PiBHOKOHTPAcTHOTo

xoutipHoro npoctopy J', a,,, by, , Ockinbku 1eit mpoc-

Tip € pIBHOKOHTPACTHHUM, IPECTaBIIeHI Ha puc. 3—7
KpUBI XapaKTepH3ylOTh 00JacTh IMepenaBaHUX KO-
JBOPIB 3 ypaxyBaHHSAM XapaKTEPUCTHK 30POBOTO
CIIPUUHATTS, 1 B IbOMY CEHCIi BiJIMOBiIHI OIIHKH 00-
JACTi MepeaHruX KOJIBOPIB MOXKYTh CITY’)KUTH MipOIO
KOJIIPHOTO OXBary AJIsl OlliHIOBaHOi cuctemH, [Ipoek-
1ii MPeICTaBICHO JUIS PIBHIB BIJHOCHOI SCKPaBOCTI
0,05; 0,25; 0,5; 0,7; 0,9 i ans piBHIB sICKpPaBOCTI O1J10-
ro KOIbopy, mo gopisaoots 100, 250 i 1000 kx/m?,
10 BiJINIOBIJIa€ SICKPABOCTI ajamnTaliii 30poBOi CUCTE-
MU criocTepirada Biamosigao 20, 50 i 200 kn/m°. Ta-
KHMM YHMHOM, 3BIJICH BHJTHO BIUTUB SICKPABOCTI JieTalei
300paXKCHHS Ha peaNbHUN KOJIIPHUIA 0XBaT.

Binbir noBHY KiNTbKiCHY iHTEpIpETaIlilo MpescTa-
BJIEHUX JAHUX HaJaHo B Ta0OiI. 2-4. Y TaOIHIIX 1103-
HaueHo: S.p— IIoma JiarpaMu KOJlipHOCTeH Ha

IUTOIIMHI KOOpAMHAT &y, ,0[, a1 3amaHoi BigHOCHOT
ACKpPAaBOCTI, S.;— IOl 00NacTi nepeaaBaHuX Ko-

JpHOCTEH 715 33/1aHOT BIIHOCHOT SICKPaBOCT:I.

Figure 1 shows primaries triangle of DCDM sys-
tem compared with primaries triangle of UHDTV
system. The point of B and G primaries of the
DCDM triangle are placed outside the chromaticity
diagram, the point of primary R is selected so that it
matches the chromaticity diagram boundary point of
monochromatic red. So, area of a triangle of DCDM
exceeds the area of the triangle of UHDTV.

Figure 2 shows the projections of area of trans-
mitted in DCDM system colours on CIE-31 tri-
stimulus values plane. It is seen that for relative
brightness of scene details less than 0.25, the major
portion of chromaticity diagram area is transmitted
in DCDM system.

It should be kept in mind that the evaluations in
CIE-31 system are conditional as it is not uniform.

Figure 3—7 present projections of the transmitted
colours area in DCDM system on the plane of chro-
ma Cartesian coordinates ay,,b;, of J',a,,,b;, uni-

form colour space. Since this space is uniform, pre-
sented in Figures 3—7 curves characterize the area of
transmitted colors with consideration of visual per-
ception characteristics, and in this sense the corre-
sponding estimates of area of transmitted colors can
serve as a measure for evaluating the color gamut of
the system. The projections are presented for the rel-
ative luminance levels of 0.05,0.25, 0.5, 0.7, 0.9 and
brightness levels on white of 100,250 and 1000
cd/m? which correspond to the brightness of the ad-
aptation of the visual system of the observer respec-
tively equal to 20, 50 and 200 cd/m®. So it shows the
influence of the maximum brightness of the white
on the actual color gamut.

A more complete quantitative interpretation of
the data is given in Tables2—4.The tables marked

with: S, — the area on the chromaticity diagram of
the plane of coordinates ay,,by, for a given relative
brightness; S.;— the area of transmitted chromatici-
ties for a given relative brightness.
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Pucynok 1 — TpukyTHUK OCHOBHUX KOJBOPIB CHCTEM
DCDM Ta UHDTYV y cucremi koopauaatr MKO-31

Figure 1 — Primaries triangle of DCDM and UHDTV
systems on the CIE-31 chromaticity diagram plane
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Pucynok 3 — OGnacTb KosipHOCTEH, MepeaaBaHux
cucremoro DCDM, mist Y =0,05, npencrasnena y

KoopauHaTax ay, by,

Figure 3 — Colour gamut, transmitted by DCDM sys-
tem forY = 0,05, presented on the plane of ay,,by,

B (0,1, -0,02985)
0 01 02 03 04 05 06 07
X

Pucynok 2 — O6nacTh KolipHOCTEH, sIKi MOXe OyTH
niepenano cucremoro DCDM, y cuctemi koopauHaT
MKO-31

Figure 2 — Colour gamut of DCDM system on the
CIE-31 chromaticity diagram plane
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Pucynok 4 - O6nacTb KonipHOCTEH, NepeaaBaHuX
cuctemoro DCDM, mis Y =0,25, npexacrasnena y

KOOp/MHATAX aj,,b;,

Figure 4 — Colour gamut, transmitted by DCDM
system forY =0,25, presented on the plane of

ay, by,
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nepeaaBanux cuctemoro DCDM, onst Y =0,5,
TpeJCTaBieHa B KOOpAMHATaX a,, , by,
Figure 5 — Colour gamut, transmitted by DCDM

system forY =0,5, presented on the plane of a;, , by,
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PucyHnok 6 - O6nacTb KonipHOCTEH, TepeaBaHnX

cucremoro DCDM, s Y =0,7, mpeacTaBiieHa B KO-

opauHatax a,, by,

Figure 6 — Colour gamut, transmitted by DCDM

system forY =0,7, presented on the plane of a;, , by,
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Pucynok 7 -O6sacTh KoJlipHOCTEH, niepeaaBanux cuctemoro DCDM, s Y =0,9,

IpeCTaBIeHa B KOOPANHATAX @y, , by,

Figure 7 — Colour gamut, transmitted by DCDM system for Y =0,9,
presented on the plane of ay,,by,
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Tabmurg 2 -Oninku 001acTi KOTIPHOCTEH, MO iX MOXKe

OyTtu nepenano cucremoro DCDM

Table 2 — Evaluations of colour gamut that can be transmitted by DCDM system

La=20 La=50 L,=200
SCD SCG SCD SCG SCD SCG
Y =10,05
Omirka mwiommi (assessment square) 6641,3 5584,1 7322,5 6506,6 8450,5 7543,4
Sep/Sce -100 % 88,59 88,85 89,27
Y =0,25
Omirka mwiommi (assessment square) 11184 8045,1 12156 8803,5 13736 10047
Sep/Seq 100 % 71,93 72,42 73,14
Y=0,5
Ouinka miomi (assessment square) 13664 6191 14768 6797,8 16547 77984
Sco/Scs -100 % 45,3 46,03 47,12
Y=0,7
Omirka o (assessment square) 14985 4636,5 16152 5087,2 18027 5838
Seo/Sce -100 % 30,94 31,49 32,38
Y =09
Oninka o (assessment square) 16022 2017,7 17236 2218,1 19180 25479
Seo/Sce -100 % 12,59 12,87 13,29
OBJIACTB KOJIIPHOCTEM, 11O ITEPEIA- COLOUR GAMUT, TRANSMITTED
IOTHCA CUCTEMOIO ACES BY THE ACES SYSTEM

Ha puc. 8 npeacrapnennii TpUKYTHUK OCHOBHUX KO-
npopiB cucremMu ACES B 3icTaBneHHi 3 TPUKYTHHKOM
ocHOBHUX KkoibopiB cuctemu UHDTV. OcHoBHI Ko-
msopu R, G, B tpukyrHuka Bubpani y cucremi ACES
3a MEKaMH JiarpaMu KOJIPHOCTI TAKMM YUHOM, 110 BiH
OXOIUTIOE YCIO JiarpaMmy KOJIPHOCTi, BHACIHIIJOK YOO
mwioma TpukyTHuka cucreMu ACES nepeuilye mionty
TpukyTHHKa cucteM DCDM i UHDTV.

Ha puc. 9 npencraeneni npoekuii obiacti nepena-
BaHMX KonbopiB y cuctemi ACES Ha rutomuny xoop-
muHat cuctemu MKO-31. OOGnacth mnepemaBaHux Ko-
JHOPIB OXOTUTIOE 3HAYHO OBy YaCTHUHY JiarpaMu Ko-
JIPHOCTI, HK B IHIMX cucTemax. Lle crocyerncs, me-
pelyciM, 3elieHUX, MyPIyPHUX 1 )KOBTUX KOJILOPIB.

Ha puc. 10-14 npencrasieHi npoekiii o0yacTi me-
penaBanux koibopiB y cuctemi ACES Ha miomuny Ko-
OpAMHAT KOJIPHOCTI a/,,b/, PIBHOKOHTPACTHOIO KOJIi-

proro npocropy J',a,,,by,. IIpoexuii mpencrasneno
Jutst piBHIB BimHOCHOI sckpasocti 0,05; 0,25; 0,5; 0,7;
0,9 1 mns piBHIB sickpaBocTi Oinoro, pieaux 100, 250 i
1000 k/M?, 110 Bi/IMOBIAE SCKPABOCTI amanTarii 30po-

BO1 crcteMu crioctepirada 20, 50 1 200 KIU/M>.

Binbim MoBHY KiIbKICHY IHTEpIpETaIlilo MpeJcTaB-
JICHUX JJAHWX HaJIaHO B Taldi. 3.

Figure 8 shows primaries triangle of ACES sys-
tem compared with primaries triangle of UHDTV
system. The points of R,G,B primaries of the ACES
triangle are placed outside the chromaticity diagram.
So all the chromaticity diagram is inside the triangle,
and area of ACES triangle is more than area of trian-
gles of DCDM and UHDTYV systems.

Figure 9 shows the projections of area of transmitted
in ACES system chromaticities on
CIE-31 tristimulus values plane. The field of transmitted
colours covers much greater part of the chromaticity dia-
gram than in other systems. This applies, first of all, to
green, purple and yellow colours.

Figure 10-14 present projections of the transmit-
ted colours area in ACES system on the plane of
chroma Cartesian coordinates a;,,b;, of J’,a,,b,
uniform colour space. The projections are presented
for the relative luminance levels of 0.05,0.25, 0.5,
0.7, 0.9 and brightness levels on white of 100,250
and 1000cd/m?,which correspond to the brightness of
the adaptation of the visual system of the observer
respectively 20, 50 and 200 cd/m?.

A more complete quantitative interpretation of the

data is given in Table 3.
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Pucynok 8 — TpUKyTHHK OCHOBHUX KOJIbOPiB CHCTEM
ACES ta UHDTYV y cucremi koopauaatr MKO-31

Figure 8 — Primaries triangle of ACES and UHDTV
systems on the CIE-31 chromaticity diagram plane
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Pucynok 10 — Obnacte KomipHOCTEH, 1110
nepenaroTees cucteMoroACES, s Y =0,05,

IIpe/CTaBIICHa B KOOpAMHATAX a,, , by,

Figure 10 — Colour gamut, transmitted by ACES sys-
tem forY =0,05, presented on the plane of a,,, by,
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Pucynok 9 — O6nacTh KoJipHOCTEH, 10 MOXKYTh

niepenaBatucs cuctemoro ACES, y cucremi
koopauHat MKO-31

Figure 9 — Colour gamut of ACES system on the
CIE-31 chromaticity diagram plane
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Pucynok 11— O6nacte KosipHOCTEH, 1110

nepenarotbes cucteMoroACES, s Y =0, 25,

Hpe/CTaBlIeHa B KOOpAUHATAX &y, , by,

Figure 11 — Colour gamut, transmitted by ACES
system for Y =0,5, presented on the plane of a;,,by,
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Pucynok 12 — O6y1acTh KOJIIPHOCTEH, 1110 TIEPEAAI0THCS

cucremoro ACES, nnst Y =0,5, npeacrasiena B Koop-
nuHaTax ay, by,

Figure 12 — Colour gamut, transmitted by ACES sys-
tem forY =0,7, presented on the plane of &, , by,

60
40
20

I 0RH

A0F

80

-60

40

80+

40+

LA=200 kw/m? | |
|
H

{1
i

20~

La=50 ka/m? | -
J
|
La=20K/m? |
\’ l‘ :

i
f I

40+

80+ e

»SAO 40 20 () -db
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nepenarothes cucremoro ACES, ms Y =0,7,
THpeIcTaBlIeHa B KOOpAMHATaxX a,, , by,

Figure 13 — Colour gamut, transmitted by ACES
system for Y =0,7, presented on the plane of &, ,by,
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Pucynok 14 — O6nacts konipHocTeii, mo nepenarotbes cucremoro ACES, mia Y =0,9,

Ipe/ICTaBlIeHa B KOOpAUHATAX &y, , by,

Figure 14 — Colour gamut, transmitted by ACES system forY =0,9,
presented on the plane of a,, , by,
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Tabnuist 3— Orninka 001acTi KOJIIPHOCTEH, 110 Moxe O0yTr nepeaano cucremoro ACES

Table 3 — Evaluations of the colour gamut, that can be transmitted by ACES system

La=20 La=50 La=200
Sco Sce Sco Sce Seo Sce

Y =0,05

Ouinka rutoni (assessment square) | 6641,3 6190,3 73225 6842,3 8450,5 7927,7

Sco/Scs -100 % 93,2 93,44 93,81
Y =0,25

Ouinka mwiomi (assessment square) | 11184 8535,7 12156 9331,4 13156 10635

Sco/Ses -100 % 76,32 76,76 77,43
Y=05

Ouinka miomi (assessment square) | 13664 7402,3 14768 8095,7 16547 9231,6

Sco/Scs -100 % 54,17 54,82 55,78
Y=07

Ouinka rutomi (assessment square) | 14985 5695,4 16152 6234,6 18027 7121,2

Sco/Sce -100 % 38 38,6 39,5
Y=09

Ouinka rutomi (assessment square) | 16022 2536,2 17236 2784,3 19180 3193,6

Sco/Sce -100 % 15,83 16,15 16,65

3ICTABJIEHHSA OBJIACTI KOJIIPHOC-
TI, TIEPEJABAHOI CUCTEMAMM IIU®PO-
BOI'O KIHEMATOI'PA®A DCDM I ACES, 3
OBJIACTIO KOJIIPHOCTI, IEPEJABAHOIO
CUCTEMOIO UHDTV

VY Tabn. 4 HaBelEeHO OIIHKK 00JacTi KOJIPHOCTI,
aKi MOXKyTh OyTu nepenani cucremoro UHDTV, pea-
jizoBa”ol BigmosimHo n0 Pexomenpamii ITU-R
BT.2020.

YV T1abi1. 5 HaBeaeHi MoaiOHI OLIHKH, ajie IS Ti-
NOTETUYHOTO BapiaHTa peanizauii cucremu UHDTV,
B SKii piBHI OCHOBHHX KoibopiB R,G,B MoxyTh
npuiiMaTé 3HauYeHHs B iHTepBam —0,25; 1,33, y Bia-
nosigHocti 3 Pexomennariero ITU-R BT.1361.

VY 1abn. 4, 5 Ha OCHOBI IMX JJAHUX MPEACTABICHO
3icTaBIEHHS pO3Mipy 00IacTi IepeaaBaHuX KOJIbOPiB
st cuctem DCDM, ACES 1 nBox 3a3HadeHuX Bapi-
anTiB peanizauii cucremu UHDTV.

COMPARISON OF AREAS OF CHROMATIC-
ITIES, WHICH CAN BE TRANSMITTED BY
DIGITAL SYSTEMS DCDM AND ACES, WITH
COLOUR GAMUT, WHICH CAN BE TRANS-
MITTED BY UHDTV SYSTEM

The evaluations of colour gamut of UHDTYV sys-

tem realized in compliance with Recommendation
ITU-R BT.2020, are presented in the Table 4.

Similar evaluations of colour gamut of hypothetic
variant of UHDTYV system in which levels of R,G,B

primary signals can change in the interval —0,25; 1,33

in compliance with Recommendation ITU-R

BT.1361, are presented in the Table 5.

On the basis of data presented for systems
DCDM and ACES and of data of Tables 4, 5 there is
presented in the Table 6 matching of colour gamut of
this systems in comparison with colour gamut of
UHDTV. system.
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Tabmuus 4 — OniHky o 001acTi KOTIpHOCTI, SIKi MOKYTh niepenaBaTucs cucremoro UHDTV s Bapian-
Ta peaiizalii, 3a SKOT0 CUTHAJIM OCHOBHHX KOJBbOPIB MPUHAMAarOTb3HAYeHHS MiX piBHsMHU O 1 1
(muB. Pexomenmamniro ITU-R BT.2020)

Table 4 — The evaluation of the field of chromaticities which can be transmitted by UHDTYV system realized
in compliance with Recommendation ITU-R BT.2020 (levels of R,G,B primary signals can change

in the interval 0: 1)

La=20 Lo=50 L,=200
SCD SCG SCD SCG SCD SCG
Y =0,05
Ouinka miomi (assessment square) 6641 4209 7322 4685 8450 5478
Sco/Scs -100 % 63,4 64 64,9
Y =0,25
Ouinka miommi (assessment square) 11184 6593 12156 7241 13736 8299
Sen/Scs -100 % 58,9 59,6 60,4
Y=05
Orinka o (assessment square) 13664 5219 14768 5742 16547 6603
Sco/Scs 100 % 38,2 38,9 39,9
Y =07
Ominrka o (assessment square) 14985 3843 16152 4230 18027 4868
Sen/See -100 % 25,7 26,2 27
Y=09
Ominrka o (assessment square) 16022 1011 17236 1125 19180 1312
Sen/Sce -100 % 6,3 6,5 6,9

Tabmuisa 5 — OuiHKH IO 00JIACTI KOJMIPHOCTI, sIKi MOXKYTh nepenaBatucs cuctemoro UHDTYV mis Bapian-
Ta peanizalii, 3a SKOr0 CHUTHAJIM OCHOBHHMX KOJIOPIB NMPHUHMAIOTh 3HAYEHHSI MK PiBHSMH
—0,251 1,33 (auB. Pexomenmariiro ITU-R BT.1368)

Table 5 — The evaluation of the field of chromaticities which can be transmitted by hypothetic variant of
UHDTYV system in which levels of R,G,B primary signals can change in the interval —0,25; 1,33 in

compliance with Recommendation ITU-R BT.1361

La=20 Lo=50 L,=200
SCD SCG SCD SCG SCD SCG
Y =0,05
Ouinka miomi (assessment square) 6641 6310 7322 6971 8450 8071
Seo/Scq -100 % 95 95,2 95,5
Y =0,25
Omninka miomi (assessment square) 11184 8986 12156 9816 13736 11176
Sco/Sc -100 % 80,4 80,8 81,4
Y=05
Ouinka miomi (assessment square) 13664 7889 14768 8628 16547 9839
Seo/Scc -100 % 57,8 58,4 59,5
Y=07
Ouinka miomni (assessment square) 14985 6501 16152 7120 18027 8137
Sco/Sce -100 % 43,4 44,1 45,1
Y=09
Ouinka miomn (assessment square) 16022 5011 17236 5487,2 19180 6274
Sen/Scs -100 % 31,3 31,9 32,7
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Tabmuus 6 — [TopiBHsIBHA OLIHKA JOJ1 AiarpaMH KOJIpHOCTI, 110 XapaKTepu3ye BITHOCHIHM po3mip obiac-

Teil komipHocTi,epeaaBanux cucremamu DCDM, ACES ta UHDTV

Table 6 — Comparative evaluation of DCDM, ACES and UHDTYV colour gamut (portion of area of chroma-
ticity diagram, which can be transmitted for given Y)

—_ 2 —_ 2 - 2
Y Cucrema (Systems) (LLV:\: 12 (())OKI?Z/II;/[MZ) (LI;:: ;;)OKIfIil;sz) (le: 12 (())(())oKf;/[lfMZ)
DCDM 88,6 88,8 89,3
0.05 ACES 93,2 93,4 93,8
UHDTV 63,4 64,0 64,9
UHDTV(-0,25, 1,33) 95,0 95,2 95,5
DCDM 71,9 72,4 73,1
025 ACES 76,3 76,8 77,4
UHDTV 58,9 50,6 60,4
UHDTV(-0,25, 1,33) 80,3 80,7 81,4
DCDM 45,3 46,0 47,1
05 ACES 54,2 54,8 55,8
UHDTV 38,2 38,9 39,9
UHDTV(-0,25, 1,33) 57,7 58,4 59,5
DCDM 30,9 315 32,4
07 ACES 38 38,6 39,5
UHDTV 25,6 26,2 27,0
UHDTV(-0,25, 1,33) 43,4 44,1 45,1
DCDM 12,6 12,9 13,3
09 ACES 15,8 16,1 16,6
UHDTV 6,3 6,5 6,8
UHDTV(-0,25, 1,33) 31,3 31,8 32,7
100
wDCDM
80
o @ACES
40 EUHDTV
" ®UHDTV (-0.25. 1.33)
0
0.05 0.25 0.5 0.7 0.9

Pucynok 15 — [lopiBHSIHHS 001acTI TIEpeaBaHUX KOJIHOPIB PI3HUMH CUCTEMAMH,

Y BiJICOTKOBOMY BiJJHOIIIEHHI

Figure 15 — Comparative square of transmitted color of different systems in percentage ratio

BUCHOBKH

Omxe, 31 30UIBIIEHHAM SICKPaBOCTI 300payKeHHS
00J1aCTh KOJILOPIB, IO MOXKE OYTH TepeaHo cucTeMa-
MH IUQPOBOrO TenedayeHHs Ta CUCTeMaMu I(ppoBo-
TO KiHO, 3MIHIOEThCS, TUB. puc. 2,9, 3—7 Tta 10 — 14.

Byno mpoBeneHO AOCHiIKEHHS Ta HAJaHO
00’€KTUBHI OIIIHKH, 11010 00JIACTI MepenaBaHuX Ko-
JILOPIB, TaONHUIIs 6, Ta 3p00JIEHO BUCHOBOK, III0 CHC-

CONCLUSION

Thus, with increasing brightness region color
what could be transferred to the digital television and
digital cinema systems, changes, see. Figure 2, 9, 3—
7 and 10-14.

A study was conducted and provided objective
assessment on the field transmitted color table 6, and
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temoro ACES mepenaerncst OibIia 001aCTh KOJIBO-
piB 1o BigHomeHHIO 10 cuctem DCDM ta UHDTV.
Hampuxan, ans sckpasocti Y = 0,5 Ta sicKpaBOCTI
amantamii Ly = 50 KI/M> 061acTh KOJIBOPIB Tepea-
BaHUX MakcumaiabHa a1 cuctemu ACES i1 piBHa
54,8 % Bij 3araiapHOI TUIOII JIOKYCA.

o cTocyeThest MEPCIEKTUBHUX CUCTEM, TO OYyII0
nmpoaHaimizoBaHo cucremy tenebauenass UHDTV 3
BiI’€MHUMH PIBHSAMH CHTHATIB 1 3p00JIEHO BHCHOB-
KW, 10 JaHa CHCTEMa Iepe/iac HalOUThIry 00IacTh

KOJILOPIB, III0 MOKHA MO0a4nTH 3 Tabd. 6 Ta puc. 15

concluded that the system ACES transmitted large
areas of color in relation to systems DCDM and
UHDTV. For example, Y = 0,5 brightness and
brightness adaptation L, = 50 cd/m2 color area
transmitted to the maximum of ACES equal to
54.8% of the total area of the locus.

Regarding perspective of a television system was
analyzed UHDTV with negative signal levels and
done, that the system transmits most areas of color
that can be seen from Table 6 and Figure 15
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